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WKH FRQQHFWHG WUDQVDFWLRQ EHWZHHQ HQWHUSULVHV RFFXUULQJ WKH GHIDXOW EHKDYLRU RI HQWHUSULVHV EHFRPH PRUH
FRPSOLFDWHGOHDGLQJWRDKLJKHUSUREDELOLW\RIGHIDXOWULVNLQDFRQWDJLRXVZD\DQGWKDWLVJLYHQDVFRQWDJLRXV
GHIDXOWULVNUHODWHGWRLQGLUHFWGHIDXOWDJDLQVWEDQNV6RWKRVHWZRSDUWVRIULVNSRVHKXJHFKDOOHQJHVWRWKH6&)
EXVLQHVV ,W LVYHU\QHFHVVDU\DQG LPSRUWDQW IRUEDQN WRXQGHUVWDQGDQGHYDOXDWH WKHGHIDXOW ULVN LQFRPSOH[
FRQQHFWHGWUDQVDFWLRQQHWZRUN
6R IDU WKHUHDUHPDQ\ OLWHUDWXUHV IRFXVLQJRQ WKHGHIDXOW ULVN)URP WKHVWUXFWXUDOPRGHOV DPRQJZKLFK
.09PRGHO SURSRVHG E\0F4XRZQ >@ LV WKH UHSUHVHQWDWLYH WKHQ WKH UHGXFHGIRUP PRGHOV EDVHG RQ WKH
VWUXFWXUDOPRGHOVKDYHEHHQZLGHO\JURZQDQGSRSXODUL]HG)RULQVWDQFHV-DUURZ	7XUQEXOO>@HPSOR\HGWKH
LQWHQVLW\ IXQFWLRQV /DQGR >@ HVWDEOLVKHG WKH &R[ PRGHO IRU RYHUFRPLQJ WKH VKRUWFRPLQJ RI D FRQVWDQW
LQWHQVLW\IXQFWLRQ%HVLGHVWKHWZRNLQGVRIPRGHOVQHZPHDVXULQJPRGHOVEDVHGRQVWDWLVWLFVDQGGDWDPLQLQJ
WHFKQLTXHVDUHDOVRFRQVWUXFWHGVXFKDVWKHQHXUDOQHWZRUNPRGHO>@WKHVXSSRUWYHFWRUPDFKLQHPRGHO>@
WKHORJLVWLFPRGHO>@HWF$FWXDOO\ WKHFODVVLF$OWPDQ¶V=VFRUHPRGHO>@DQGWKH=(7$PRGHO>@ZKLFK
DUHLPSRUWDQWLPSURYHPHQWEDVHGRQWKH=VFRUHPRGHOSXWIRUZDUGDQHZPHWKRGEDVHGRQPDQ\LQGLFDWRUV
ZKLFKUHIOHFWWKHFKDQJHRIGHIDXOWULVN
0RVWUHVHDUFKDERYHUHODWHGWRWKHGHIDXOWULVNRIRQHHQWHUSULVHZKLFKLVFDXVHGE\LWVRSHUDWLQJFRQGLWLRQV
LQGXVWULDOHQYLURQPHQWHWF,Q WKLVSDSHUZHGHILQH WKLVVRUWRI ULVNDVVSRQWDQHRXVULVNZKLFK LVPHDQV WKH
VSRQWDQHRXV ULVN LVDULVHQE\ LWVRZQIDFWRUV+RZHYHU WKHGHIDXOW ULVNRIRQHHQWHUSULVH LVXVXDOO\QRWRQO\
GHSHQGRQ LWVPDQDJLQJ IDFXOW\ DQGPDFURFRQGLWLRQE\ LWVHOI EXW DOVR GHSHQGRQRWKHU UHODWHG HQWHUSULVHV¶
GHIDXOWULVNFRQGLWLRQV7KHUHIRUHZHGHILQHWKHRWKHUVRUWRIULVNZKLFKLVFRQWDJLRXVGHIDXOWULVNRIHQWHUSULVH
E\ZKLFKLVFDXVHGSDUWQHU¶VGHIDXOWZKRKDVFRQQHFWHGWUDQVDFWLRQZLWKHQWHUSULVH8QWLOQRZWKHUHZDVIHZ
SDSHUSD\LQJPRUHDWWHQWLRQWRWKHFRQWDJLRXVGHIDXOWULVNFDXVHGE\UHODWHGWUDQVDFWLRQV*LHVHFNH>@SURSRVHV
DPRGHORIFRUUHODWHGPXOWLILUPGHIDXOWZLWKLQFRPSOHWHLQIRUPDWLRQXVLQJGHIDXOWWLPHFRSXODDVDFRQVLVWHQW
GHIDXOWFRUUHODWLRQPHDVXUHEXWWKHPRGHOGRHVQRWUHIOHFWWKHHIIHFWRIUHODWHGWUDQVDFWLRQ<DQJ<DQJHWDO
>@ZRUNRQWKHUHVHDUFKRQFUHGLWULVNRIEXVLQHVVXQGHUWKHSHUVSHFWLYHRIUHODWHGSDUW\WUDQVDFWLRQXVLQJWKH
ORJLVWLFPRGHODQGILQGWKHVLJQLILFDQWHIIHFWRIUHODWHGSDUW\WUDQVDFWLRQRQWKHEXVLQHVVJURXSVKRZHYHUWKH\
GRQRWVSHFLI\WKHHIIHFW,QWKLVSDSHUZHHPSKDVL]HWKHHIIHFWRIUHODWHGWUDQVDFWLRQRQWKHFRQWDJLRXVGHIDXOW
ULVN ZKLFK DIWHU DOO LV WKH GHWHUPLQDQW IDFWRU WKDW DIIHFWV WKH FRQWDJLRXV GHJUHH %HVLGHVZH TXDQWL]H WKH
GHJUHHRIHIIHFWRIUHODWHGWUDQVDFWLRQE\VSHFLI\LQJWZRVRUWVRIULVNVSRQWDQHRXVGHIDXOWULVNDQGFRQWDJLRXV
GHIDXOWULVN
:H ILQG WKDW H[LVWLQJ OLWHUDWXUH GRHVQ¶W IRFXV RQ WKH FRQWDJLRXV GHIDXOW ULVN DQG DOVR GRHVQ¶W GLIIHU WZR
VRUWVRIULVNXQWLOQRZ$FFRUGLQJWRWKHUHDOVLWXDWLRQRIGHIDXOWULVNRIHQWHUSULVHZHWKLQNLWLVQHFHVVDU\DQG
LPSRUWDQW WR FRQVLGHU KRZ WR HYDOXDWH WKH GHIDXOW ULVN RI HQWHUSULVH LQ 6&) V\VWHP LQ ZKROH SURVSHFWLYH
(YDOXDWLQJ WKH GHIDXOW ULVN RI HQWHUSULVH LQ 6&) V\VWHP LQ RYHUDOO VLWXDWLRQ LV SUDFWLFDO DQG WKHRUHWLFDO
PHDQLQJIXO,QWKLVSDSHUZHWU\WRVROYHWKHSUREOHP:HGHVFULEHWKHSDWKRIWZRVRUWRIGHIDXOWULVNWKHQ
GHILQHDQGHYDOXDWHWKHPUHVSHFWLYHO\LQDTXDQWLWDWLYHZD\FRPELQLQJWKHHYDOXDWLRQ,QGLFDWRUV\VWHPDQGWKH
FRQFHSWLRQ RI WKH )X]]\ 3UHIHUHQFH 5HODWLRQ /DVW EXW QRW WKH OHDVW LQ WKH HYDOXDWLQJ SURFHVVZH WDNH WKH
FXPXODWLYH HIIHFW RI GHIDXOW FRQWDJLRQ LQWR DFFRXQWZLWK WKHPDWUL[ DQDO\VLV%\ FRQVWUXFWLQJ WKH HYDOXDWLQJ
PRGHOZHDUHTXDOLILHG WRSURYLGH WKHTXDQWLWDWLYH VWDQGDUGRIGHIDXOW ULVN WR WKHFRPPHUFLDOEDQNVDQG WKH
HQWHUSULVHV LQ WKH VXSSO\ FKDLQ IRU IDFLOLWDWLQJ WKHLU GHFLVLRQV PDNLQJ 2XU ZRUN LV UHOHYDQW WR WKH FODVVLF
$OWPDQ¶V =VFRUHPRGHO >@ DQG WKH =(7$PRGHO >@:HPDLQO\ HPSOR\ WKH HYDOXDWLRQ ,QGLFDWRU V\VWHP
ZKLFKFDQH[KDXVWLYHO\UHIOHFWWKHGHIDXOWULVNRIHQWHUSULVHLQ6&)V\VWHP
7KLV SDSHU LV RQH RI YHU\ IHZ OLWHUDWXUH FRQFHQWUDWHG RQ WKH GHIDXOW ULVN XQGHU WKH SHUVSHFWLYH RI UHODWHG
WUDQVDFWLRQ:HSXWIRUZDUGDQHZPRGHOIRUWKHHYDOXDWLRQRIGHIDXOWULVNDPRQJZKLFKWKHHPSOR\PHQWRI
)X]]\3UHIHUHQFH5HODWLRQJLYHVVWURQJVXSSRUW IRU LWVHIIHFWLYHQHVV LQ MXGJPHQW%HVLGHVRXUPRGHOGHSDUWV
WKH GHIDXOW ULVN LQWR WZR SDUWV VSRQWDQHRXV GHIDXOW ULVN DQG FRQWDJLRXV GHIDXOW ULVN ZKLFK IDFLOLWDWH WKHLU
TXDQWL]DWLRQ %DVHG RQ WKLV ZH LQWURGXFH WKH PHWKRG RI PDWUL[ DQDO\VLV DQG HYDOXDWH WZR VRUWV RI ULVN
UHVSHFWLYHO\ZKLFKWDNHVWKHFXPXODWLYHHIIHFWRIULVNFRQWDJLRQLQWRDFFRXQW%\FRQVWUXFWLQJWKHHYDOXDWLQJ
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PRGHOZHDUHTXDOLILHG WRSURYLGH WKHTXDQWLWDWLYH VWDQGDUGRIGHIDXOW ULVN WR WKHFRPPHUFLDOEDQNVDQG WKH
HQWHUSULVHVLQWKHVXSSO\FKDLQIRUIDFLOLWDWLQJWKHLUGHFLVLRQVPDNLQJ
7KHUHPDLQGHURIWKLVSDSHULVRUJDQL]HGDVIROORZV,Q6HFWLRQZHGLYLGHWKHGHIDXOWULVNLQWKHVXSSO\
FKDLQ LQWR WZRFRPSRQHQWVVSRQWDQHRXVGHIDXOW ULVNDQGFRQWDJLRXVGHIDXOW ULVNDQGZH LQWHJUDWH WKHVH WZR
FRPSRQHQWV RI ULVN WR HVWDEOLVK D EDVLF PHDVXUHPHQW PRGHO IRU WKH GHIDXOW ULVN LQ WKH VXSSO\ FKDLQ E\
HPSOR\LQJWKH)X]]\3UHIHUHQFH5HODWLRQWRGHVFULEHWKHGHIDXOWSDWKRIHQWHUSULVHLQSUDFWLFDO,Q6HFWLRQ
ZHHYDOXDWH WKHVSRQWDQHRXVGHIDXOW ULVNIRUVXSSO\FKDLQHQWHUSULVHVE\FRQVWUXFWLQJDQHYDOXDWLRQ LQGLFDWRU
V\VWHPZKHUHZHXWLOL]H)X]]\3UHIHUHQFH5HODWLRQVDVWKHLQIRUPDWLRQUHSUHVHQWDWLRQVWUXFWXUH,Q6HFWLRQ
EDVHG RQ WKH VSRQWDQHRXV GHIDXOW ULVN HYDOXDWLRQ ZH HYDOXDWH WKH FRQWDJLRXV GHIDXOW ULVN IRU VXSSO\ FKDLQ
HQWHUSULVHV E\ HVWDEOLVKLQJ D 510 XQGHU WKH IUDPHZRUN RI WKH FRQWDJLRXV SDWK SURSRVHG LQ WKLV VWXG\ ,Q
6HFWLRQZHJLYHRXUFRQFOXVLRQVUHJDUGLQJWKHSURSRVHGPRGHOIRUPHDVXULQJWKHGHIDXOWULVNLQWKHVXSSO\
FKDLQ
%DVLF0RGHOIRU0HDVXULQJWKH'HIDXOW5LVNIRU6XSSO\&KDLQ(QWHUSULVH
,QWKLVVHFWLRQZHGHVFULEHWKHPRGHOXVHGWRHYDOXDWHWKHGHIDXOWULVNVXSSO\FKDLQHQWHUSULVH:HGLYLGH
WKH GHIDXOW ULVN RI VXSSO\ FKDLQ HQWHUSULVHV LQWR WZR FRPSRQHQWV VSRQWDQHRXV GHIDXOW ULVN DQG FRQWDJLRXV
GHIDXOW ULVN7RIDFLOLWDWH WKHFRQVWUXFWLRQRI WKHEDVLFPRGHO IRUPHDVXULQJ WKHGHIDXOW ULVN IRU VXSSO\FKDLQ
HQWHUSULVHZHPDNHWKHIROORZLQJWKUHHDVVXPSWLRQV
$VVXPSWLRQ  $Q HQWHUSULVH PD\ GHIDXOW PRUH WKDQ RQFH GXULQJ WUDQVDFWLRQV 7KH ULVN SUREDELOLW\ LV
FXPXODWLYHDQG LW LVGHULYHGIURPWKHH[LVWHQFHRIVHYHUDOFULWLFDOFDXVHVRURQHFDXVH WKDWPD\DULVHVHYHUDO
WLPHV
$VVXPSWLRQ7KHUH LVQRDGGHGRU UHPRYHG ULVN LH WKH VWUXFWXUHRI WKH VXSSO\FKDLQZLOOQRWFKDQJH
GXULQJWKHSHULRGRIWKHDQDO\VLV
$VVXPSWLRQ7KHGHIDXOWULVNRIRQHHQWHUSULVHFDQLQIHFWWKDWRIUHODWHGHQWHUSULVHVYLDGLUHFWFRQWDJLRQ
ZKLOHLQGLUHFWFRQWDJLRQFDQDOORZWKHGHIDXOWULVNRIRQHHQWHUSULVHWRLQIHFWXQUHODWHGHQWHUSULVHVE\VSUHDGLQJ
GHIDXOWULVNWRRWKHUUHODWHGHQWHUSULVHV
,QWKHVXSSO\FKDLQV\VWHPZHDVVXPHWKDWWKHUHDUH1XSVWUHDPDQGGRZQVWUHDPHQWHUSULVHVDQGRQHFRUH
HQWHUSULVH ZKLFK LV D OHDGLQJ HQWHUSULVH FRQQHFWHG WR WKH XSVWUHDP DQG GRZQVWUHDP HQWHUSULVHV DQG
FRRUGLQDWHVWKHDOORFDWLRQRIUHVRXUFHVDQGLPSURYHVWKHFRPSHWLWLYHQHVVRIWKHVXSSO\FKDLQ7RPHDVXUHDQ
HQWHUSULVH¶VGHIDXOW ULVN LQ WKHVXSSO\FKDLQV\VWHPZHKDYH WRFRQVLGHU WKHVSRQWDQHRXVGHIDXOW ULVNZKLFK
FDQEHDPSOLILHGE\WKHFRQWDJLRXVGHIDXOWULVNIURPRWKHUVXSSO\FKDLQHQWHUSULVHVGXHWRWKHSUREDEOHGHIDXOW
EHKDYLRUV RI UHODWHG SDUWLHV DJDLQVW VLJQHG FRQWUDFWV RU DJUHHPHQWV 7KHUHIRUH WKH FRQWDJLRXV GHIDXOW ULVN
VKRXOGDOVREHFRQVLGHUHG
7R PHDVXUH WKH VSRQWDQHRXV GHIDXOW ULVN ZH FRQVWUXFW DQ HYDOXDWLRQ LQGLFDWRU V\VWHP DQG LQWHJUDWH WKH
HYDOXDWLRQUHVXOWVIRUWKHTXDOLWDWLYHDQGTXDQWLWDWLYHLQGLFDWRUVE\DSSO\LQJ)X]]\3UHIHUHQFH5HODWLRQV,QWKLV
PDQQHU ZH FDQ GHWHUPLQH WKH VSRQWDQHRXV GHIDXOW ULVN SUREDELOLWLHV RI GLIIHUHQW VXSSO\ FKDLQ HQWHUSULVHV
ZKLFKLVWKHYHFWRURIUHODWLYHZHLJKWVGHQRWHGDV sR ZKHUHWKHHOHPHQWiUHSUHVHQWVWKHVSRQWDQHRXVGHIDXOW
ULVNSUREDELOLW\RIWKHHQWHUSULVH i7RPHDVXUHWKHFRQWDJLRXVGHIDXOWULVNEHFDXVHRIWKHDPSOLILFDWLRQHIIHFW
RQWKHVSRQWDQHRXVGHIDXOWULVNLWLVLPSRUWDQWWRGHWHUPLQHWKHGHJUHHRILQIOXHQFHRIWKHVSRQWDQHRXVGHIDXOW
ULVN
7KH GHJUHH RI LQIOXHQFH LV GHSHQGHQW RQ WKH FRQWDJLRXV SDWK ZKLFK LV FORVHO\ DVVRFLDWHG ZLWK UHODWHG
WUDQVDFWLRQV 'LIIHUHQW WUDQVDFWLRQ YROXPHV KDYH GLIIHUHQW HIIHFWV RQ WKH VDPH HQWHUSULVHV DQG WKH VDPH
WUDQVDFWLRQYROXPHVKDYHGLIIHUHQWHIIHFWVRQGLIIHUHQWHQWHUSULVHV7KHUHIRUHWKHFRQVWUXFWLRQRIWKHFRQWDJLRXV
SDWKPXVWFRQVLGHUWKHFLUFXPVWDQFHVRIUHODWHGWUDQVDFWLRQV,QDGGLWLRQDFFRUGLQJWRWKHVWDWHGDVVXPSWLRQV
WKHIUHTXHQF\RIRFFXUUHQFHIRUGHIDXOWULVNFRQWDJLRQPD\H[FHHGRQHDQGWKXVPXOWLSOHURXQGVRIFRQWDJLRQ
PD\ DIIHFW WKH GHIDXOW ULVN ZKLFK PHDQV WKDW WKH GHIDXOW ULVN LV FXPXODWLYH 7KXV ERWK DVSHFWV VKRXOG EH
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
,QILVWKHLGHQWLW\PDWUL[ZKLFKLVWKHVDPHVL]HDVA,Im LVILQLWHZHFDQFDOFXODWHWKHILQDOUHVXOW
KRZHYHULImLVLQILQLWHLWLVGLIILFXOWWRVD\ZKHWKHUDILQDOUHVXOWFDQEHREWDLQHG7KHUHLVDILQDOUHVXOWLIWKH
LQILQLWHSRZHURIWKHPDWUL[$FRQYHUJHVWREXWLIQRWWKHUHLVQRVSHFLILFUHVXOWZKLFKLVXQOLNHO\WRRFFXULQ
SUDFWLFH>@DQGWKXVWKLVLVQRWFRQVLGHUHGLQRXUPRGHO
0HDVXULQJWKH6SRQWDQHRXV'HIDXOW5LVN
7KHVSRQWDQHRXVGHIDXOWULVNRIVXSSO\FKDLQHQWHUSULVHVLVDIIHFWHGE\WKHRSHUDWLRQDQGWKHFLUFXPVWDQFHV
RI WKH HQWHUSULVH ,Q WKLV VHFWLRQ ZH FRQVWUXFW DQ HYDOXDWLRQ LQGLFDWRU V\VWHP WR HYDOXDWH WKH VSRQWDQHRXV
GHIDXOW ULVN XVLQJ D FRPSOH[ FRPSDULVRQPDWUL[ &&0 7KH VSRQWDQHRXV GHIDXOW ULVN HYDOXDWLRQ RI VXSSO\
FKDLQHQWHUSULVHVEDVHGRQ&&0VDOORZVXVWRGHWHUPLQHWKHVSRQWDQHRXVGHIDXOWULVNSUREDELOLW\
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3.1. Complex judgments and complex comparison matrices for the supply chain enterprises 
,IIHZGDWDDUHDYDLODEOHRUWKHHYDOXDWLRQUHVXOWVDUHEDVHGRQWKHVXEMHFWLYHMXGJPHQWVRIHYDOXDWRUVWKH
H[SHULHQFHV DQG SUHIHUHQFHV RI WKH HYDOXDWRUV IRUP WKH IRXQGDWLRQ RI WKH HYDOXDWLRQ SURFHVV 3UHIHUHQFH
UHODWLRQV FDQ FRQVLGHU WKH H[SHULHQFH DQG NQRZOHGJH RI HYDOXDWRUV WKHUHE\ IDFLOLWDWLQJ HYDOXDWLRQV 7KH
HYDOXDWLRQPHWKRGEDVHGRQSUHIHUHQFH UHODWLRQV FRPELQHVTXDQWLWDWLYH DQGTXDOLWDWLYH HYDOXDWLRQ LQGLFDWRUV
ZKLFK RYHUFRPHV WKH GHILFLHQFLHV RI WUDGLWLRQDO HYDOXDWLRQ PHWKRGV E\ HPSOR\LQJ KLJKO\ DFFXUDWH DQG
FRPSOHWHLQIRUPDWLRQDQGWKLVPHWKRGFDQEHDSSOLHGZLGHO\LQYDULRXVILHOGV
,QRUGHUWRH[SUHVVMXGJPHQWVLQDJHQHUDOPDQQHU=KXHWDO>@LQWURGXFHGWKHFRQFHSWRI&&0
'HILQLWLRQ/HW ^ `    nX x x x EHDIL[HGVHWWKHQD&&0LVUHSUHVHQWHGE\  pij n nC c X Xu  u 
ZKHUH pijc LVDFRPSOH[MXGJPHQWWKDWLQGLFDWHVWKHSUHIHUHQFHGHJUHHVRIWKHDOWHUQDWLYH ix RYHU jx ZLWKWKH
SUREDELOLW\p  i j n 
,QWKLVVWXG\ZHXVH&&0VWRHYDOXDWHWKHTXDOLWDWLYHDQGTXDQWLWDWLYHLQGLFDWRUVRIWKHVSRQWDQHRXVGHIDXOW
ULVNIRUVXSSO\FKDLQHQWHUSULVHVLQDJHQHUDODQGXQLIRUPPDQQHU
3.1.1. Constructions of CCMs for supply chain enterprises based on quantitative indicators 
$FFRUGLQJWRWKHDSSURDFKSURSRVHGLQWKLVVWXG\WKHTXDQWLWDWLYHLQGLFDWRUVFDQQRWEHXVHGGLUHFWO\LQWKH
HYDOXDWLRQSURFHVV7KXVZHLQWURGXFHDXWLOLW\IXQFWLRQWRREWDLQWKHXWLOLW\YDOXHVRIWKHLQGLFDWRUV,QRUGHUWR
DSSO\XWLOLW\WRSUHIHUHQFHUHODWLRQVZHLQWURGXFHDVLPSOHIRUPXODWRFDOFXODWHWKHXWLOLW\YDOXHVEDVHGRQWKH
JLYHQSUHIHUHQFHV
8WLOLW\ IXQFWLRQVKDYHEHHQDSSOLHGZLGHO\ WRGHVFULEH WKHDWWLWXGHVDQGSUHIHUHQFHVRIHYDOXDWRUV WRZDUG
ULVN,IZHFRQVLGHUWKHYDOXHRIWKHTXDQWLWDWLYHLQGLFDWRU lx DVDQLQGHSHQGHQWYDULDEOHDQGWKHXWLOLW\YDOXHu 
DVDGHSHQGHQWYDULDEOHWKHQWKHIXQFWLRQDOUHODWLRQVKLSEHWZHHQWKHVHYDULDEOHVLVDXWLOLW\IXQFWLRQZKLFKFDQ
EHH[SUHVVHGDV  l lu u x ,QJHQHUDOIRUGLIIHUHQWHYDOXDWRUVWKHXWLOLW\IXQFWLRQVWKDWWKH\PLJKWVHOHFWDUH
QRWWKHVDPHHYHQLQWKHVDPHFRQGLWLRQV7KXVWKHHYDOXDWRUVPXVWFRQVWUXFWWKHLURZQXWLOLW\IXQFWLRQVEHIRUH
SHUIRUPLQJHYDOXDWLRQV,QSUDFWLFDOFRQGLWLRQVSV\FKRORJLFDOWHVWLQJLVXVXDOO\DSSOLHGWRFDOFXODWHWKHXWLOLW\
YDOXHV RI VRPH VSHFLILF SRLQWV DQG WR GHWHUPLQH WKH XWLOLW\ IXQFWLRQ (DFK HOHPHQW RI D )X]]\ 3UHIHUHQFH
5HODWLRQLVDYDOXHREWDLQHGE\FRPSDULQJWZRREMHFWVVRWKHXWLOLW\YDOXHFDQQRWEHXVHGGLUHFWO\7KXVZH
QHHG WR FRPSDUH WZR XWLOLW\ YDOXHV LQ RUGHU WR REWDLQ WKH FRQFHSW DQG FKDUDFWHULVWLFV RI D )X]]\3UHIHUHQFH
5HODWLRQ
$FFRUGLQJWRWKHFKDUDFWHULVWLFVRIDGHIDXOWULVNXWLOLW\IXQFWLRQLIWKHYDOXHRI lu LVKLJKHUWKHQWKHULVNRI
WKHVXSSO\FKDLQHQWHUSULVHZLOODOVREHKLJKHU)XUWKHUPRUH > @lu  ZKHUH lu  LPSOLHVWKDWWKHULVNLV
PLQLPXPDQG lu  LPSOLHVWKDWWKHULVNLVPD[LPXP,QWKLVVWXG\ZHFRQVLGHUWKDWWKHJURZWKRIXWLOLW\LV
OLQHDU7KXV lu LVDIX]]\ULVNHYDOXDWLRQUHVXOWEDVHGRQWKHLQGLFDWRU lx 
(YDOXDWRUVXVXDOO\KDYH WR HYDOXDWHPDQ\HQWHUSULVHVEDVHGRQ D VSHFLILF LQGLFDWRU+RZHYHU LW LVPXFK
HDVLHU IRU WKHP WR SURGXFH HYDOXDWLRQV LI WKH\ RQO\ FRPSDUH WZR HQWHUSULVHV 7KXV SUHIHUHQFH UHODWLRQV DUH
FRQVWUXFWHGWRKHOSWKHHYDOXDWRUVVROYHWKLVSUREOHP
,Q WKLV VWXG\ZHDVVXPH WKDW WKHHYDOXDWRUVDUH ULVNQHXWUDO/HW ^ `   nY y y y EHD VHWRIVXSSO\
FKDLQHQWHUSULVHVDQG ^ `   mX x x x EHDVHWRIWKHVSRQWDQHRXVGHIDXOWULVNHYDOXDWLRQLQGLFDWRUV,IWKH
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LQGLFDWRUVDUHEHQHILFLDOWKHQWKHXWLOLW\IXQFWLRQRIGHIDXOWULVNLVH[SUHVVHGDV 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,Q WKLV VWXG\ WKH XWLOLW\ YDOXHV WUDQVIRUPHG IURP WKH YDOXHV RI TXDQWLWDWLYH LQGLFDWRUV FDQQRW EH XVHG
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l
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l
ju DUH WKH XWLOLW\ YDOXHV RI WKH
HQWHUSULVHV iy DQG jy EDVHGRQ WKH LQGLFDWRU lx  UHVSHFWLYHO\7KHQD IX]]\SUHIHUHQFHUHODWLRQEDVHGRQ lx 
FDQEHH[SUHVVHGDV     l lij n nU u u 
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DQG   liiu   WKHQ WKH PDWUL[
    l lij n nU u u LVDIX]]\SUHIHUHQFHUHODWLRQZKLFKLVDVSHFLDOFDVHRI&&0V
7KH HOHPHQW  liju LQ WKH IX]]\ SUHIHUHQFH UHODWLRQ LQGLFDWHV WKH GHJUHH WR ZKLFK iy LV SULRU WR jy 
  liju ! LPSOLHV WKDW WKH HYDOXDWRU SUHIHUV iy WR jy  DQG   
l
iju  LPSOLHV WKDW KHVKH SUHIHUV jy  ,I WKH
YDOXHRI  
l
iju LVODUJHUWKHQWKHSUHIHUHQFHRI iy RYHU jy LVVWURQJHU
3.1.2. Constructions of CCMs for supply chain enterprises based on qualitative indicators 
4XDOLWDWLYH LQGLFDWRUV DUH HYDOXDWHGEDVHG RQ VXEMHFWLYH GHVFULSWLRQV DQG DQDO\VHV RI WKH GHIDXOW ULVN IRU
VXSSO\ FKDLQ HQWHUSULVHVZKLFK FDQQRW EH HYDOXDWHG XVLQJ SUHFLVH QXPHULFDO GHVFULSWLRQV DQG GDWD DQDO\VLV
7KXV WKHSURFHVVHPSOR\HG WRHYDOXDWHTXDOLWDWLYH LQGLFDWRUV LQYROYHV WKHRSLQLRQVRIDJURXSRIHYDOXDWRUV
+RZHYHUWKHLQGLFDWRUVDQGWKHHYDOXDWLRQREMHFWVDUHGLIIHUHQWDQGWKHLQIRUPDWLRQWKDWWKH\FRQWDLQLVOLPLWHG
VR WKH RSLQLRQV SURYLGHG ZLOO WDNH WKH IRUP RI GLIIHUHQW MXGJPHQWV LQ SUDFWLFDO VLWXDWLRQV 7KXV FRPSOH[
MXGJPHQWV LQFOXGLQJ IX]]\ MXGJPHQWV LQWHUYDO IX]]\ MXGJPHQWV KHVLWDQW IX]]\ MXGJPHQWV DQG VWRFKDVWLF
MXGJPHQWVFDQEHHPSOR\HGLQWKHHYDOXDWLRQRIVSRQWDQHRXVGHIDXOWULVNIRUVXSSO\FKDLQHQWHUSULVHVEDVHGRQ
TXDOLWDWLYHLQGLFDWRUV
:KHQ WKH HYDOXDWRUV SURYLGH WKHLU RSLQLRQV RI WKH FRPSDUDWLYH UHODWLRQVKLS EHWZHHQ WKH VXSSO\ FKDLQ
HQWHUSULVHV iy DQG jy  WKH UHVXOWVPD\ EH H[SUHVVHG DV MXGJPHQWV VXFK DV IX]]\ MXGJPHQWV LQWHUYDO IX]]\
MXGJPHQWV KHVLWDQW IX]]\ MXGJPHQWV +RZHYHU DOO RI WKHVH MXGJPHQWV FDQ EH YLHZHG DV VSHFLDO FDVHV RI
VWRFKDVWLFMXGJPHQWVVRZHXVHVWRFKDVWLFMXGJPHQWVWRH[SUHVVWKHRSLQLRQVRIHYDOXDWRUVLQDJHQHUDOPDQQHU
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%\'HILQLWLRQZHFDQFRQVWUXFWD&&0EDVHGRQDQLQGLFDWRU lx ZKLFKLVH[SUHVVHGDV
    l lij n nC c u 
ZKHUH  
l
ijc GHQRWHVWKHVHWRIGHJUHHVWRZKLFK iy LVSULRUWR iy DFFRUGLQJWRWKHRSLQLRQVRIWKHHYDOXDWRUV
3.2. Approach to default risk evaluation for supply chain enterprises based on CCMs 
:HFRQVWUXFWWKH&&0VRIWKHVSRQWDQHRXVGHIDXOWULVNIRUVXSSO\FKDLQHQWHUSULVHVDQGWKHQHYDOXDWHWKH
VSRQWDQHRXVGHIDXOWULVNEDVHGRQWKH&&0VZKHUHWKHVWHSVHPSOR\HGLQWKHDSSURDFKDUHDVIROORZV
6WHS*HQHUDWHWKH&&0VEDVHGRQTXDOLWDWLYHLQGLFDWRUVDQGTXDQWLWDWLYHLQGLFDWRUV
)RUTXDOLWDWLYHLQGLFDWRUVZKHQWKHHYDOXDWRUVSURYLGHRSLQLRQVDERXWWKHGHJUHHVWRZKLFKWKHHQWHUSULVH
iy LV SULRU WR jy  WKHLU RSLQLRQV FDQ EH IX]]\ LQWHUYDO KHVLWDQW HWF 7KXV D &&0 LV FRQVWUXFWHG IRU WKLV
FRQGLWLRQ
)RUTXDQWLWDWLYH LQGLFDWRUV WKHYDOXHVFDQEH WUDQVIRUPHGLQWRXWLOLW\YDOXHVE\DXWLOLW\IXQFWLRQDQGZH
FDQWKHQDSSO\WRFRQVWUXFWDIX]]\SUHIHUHQFHUHODWLRQZKLFKLVDVSHFLDOFDVHRI&&0V
6WHS&KHFNWKHFRQVLVWHQF\RIWKH&&0V,IWKH\IDLOWRSDVVWKHQJHQHUDWHWKHLPSURYHG&&0V
6WHS'HULYHWKHSULRULW\RIWKHLPSURYHG&&0
$IWHUREWDLQLQJDQLPSURYHG&&0ZLWKDFFHSWDEOHFRQVLVWHQF\LWLVQHFHVVDU\WRGHWHUPLQHDSULRULW\EDVHG
RQWKHLPSURYHG&&0XVLQJDSULRULWL]DWLRQPHWKRG
6WHS&DOFXODWHWKHDFFHSWDEOHSRVVLELOLWLHV
6WHS'HULYHWKHZHLJKWVRIHQWHUSULVHVEDVHGRQTXDOLWDWLYHDQGTXDQWLWDWLYHLQGLFDWRUV
6WHS2EWDLQWKHVSRQWDQHRXVGHIDXOWULVN
0HDVXULQJWKHFRQWDJLRXVGHIDXOWULVNIRUVXSSO\FKDLQHQWHUSULVHV
$FFRUGLQJWRWKHEDVLFPRGHOIRUPHDVXULQJWKHVXSSO\FKDLQHQWHUSULVHGHIDXOWULVNWKHFRQWDJLRXVGHIDXOW
ULVNGHSHQGVPDLQO\RQWZRIDFWRUVUHODWHGWRWKHVSRQWDQHRXVGHIDXOWULVNDQGWKH510EDVHGRQDVWDEOH
VXSSO\FKDLQVWUXFWXUH7KHVSRQWDQHRXVGHIDXOWULVNLVHYDOXDWHGE\)X]]\3UHIHUHQFH5HODWLRQVEDVHGRQWKH
HYDOXDWLRQLQGLFDWRUV\VWHP7KXVLQWKLVVHFWLRQZHIRFXVPDLQO\RQKRZWRFRQVWUXFWWKH510
7KH GHJUHH RI LQIOXHQFH RI WKH FRQWDJLRXV GHIDXOW ULVN GHSHQGV RQ WKH FRQWDJLRXV SDWK VHOHFWHG 7KH
FRQWDJLRXVSDWKLVUHIOHFWHGE\WKHFKRLFHVRIGHDOHUVDQGWKHWUDQVDFWLRQYROXPHV7RLQFOXGHWKHVHLQIRUPDWLRQ
ZHXWLOL]HD510WRPHDVXUH WKH FRQWDJLRXVGHIDXOW ULVNRI WKHVXSSO\FKDLQHQWHUSULVH)LUVW WR FKRRVH WKH
GHDOHUV LI WKH UHODWHG WUDQVDFWLRQV H[LVW EHWZHHQ WZR HQWHUSULVHV WKH FRUUHVSRQGLQJ YDOXH RI WKH FKRLFHV RI
GHDOHUVLVVHWWRRQHDQG]HURRWKHUZLVHDVGHVFULEHGE\WKHIROORZLQJQRWDWLRQ
 
 ij
if there are transactions between the enterprise i and the enterprise j
g
else
­
 ®
¯

7RVHOHFWWKHWUDQVDFWLRQYROXPHVZHSHUIRUPWKHDQDO\VLVXVLQJWKHWRWDOWUDQVDFWLRQYROXPHVZLWKRWKHU
HQWHUSULVHVGXULQJRQH\HDU,QDGGLWLRQWKHHIIHFWRIWKHVDPHYROXPHRQGLIIHUHQWVXSSO\FKDLQHQWHUSULVHVLV
GLIIHUHQW VR WKH FRQWDJLRXV GHIDXOW ULVN IRU HYHU\ HQWHUSULVHPD\ DOVR EH GLIIHUHQW 7KHUHIRUH VRPH IDFWRUV
UHODWHG WR VXSSO\ FKDLQ HQWHUSULVHV PD\ DIIHFW WKH GHWHUPLQDWLRQ RI WKH GHJUHH RI LQIOXHQFH RI WUDQVDFWLRQ
YROXPHV 7KXVZH HPSOR\ D UHODWLYH LQGLFDWRU WRPHDVXUH WKH GHJUHH RI LQIOXHQFH IRU WUDQVDFWLRQ YROXPHV
LQFOXGLQJWKHWZRDVSHFWVPHQWLRQHGDERYH)RUH[DPSOHLIZHKDYHDQ\WZRHQWHUSULVHV i DQG j WKHQIRUWKH
HQWHUSULVH i WKHGHJUHHRILQIOXHQFHRIWKHWUDQVDFWLRQYROXPHZLWKWKHHQWHUSULVH j LV
7 R WD OWUDQ VDFWLRQ YR OXP HVZ LWK WK H HQ WHUS ULVH  IR UODV WRQH \HDU
7 R WD OWUDQ VDF WLRQ YR OXP HVZ LWK D OOUH OD WHG HQ WHUS ULVHV R IWK H HQ WHUS ULVH  IR UODV WRQH \HDUji
jb
i
 
6LPLODUO\IRUWKHHQWHUSULVH j WKHGHJUHHRILQIOXHQFHRIWKHWUDQVDFWLRQYROXPHZLWKWKHHQWHUSULVH i LV
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7RWDOWUDQVDFWLRQYROXPHVZ LWKWKHHQWHUSULVH IRUODVWRQH\HDU
7RWDOWUDQVDFWLRQYROXPHVZLWKDOOUHODWHGHQWHUSULVHVRIWKHHQWHUSULVH IRUODVWRQH\HDUij
ib
j
 
,QSDUWLFXODUWKHGHJUHHRILQIOXHQFHRIRQHHQWHUSULVHRQLWVHOILV]HUR
:HGHILQHWKHGHJUHHRILQIOXHQFHRIWKHHQWHUSULVHiRQWKHHQWHUSULVHjDVIROORZV
 ijijij bga  
ZKHUH ija LVWKH510HOHPHQWLQWKHURZiDQGWKHFROXPQj

6RWKHVXSSO\FKDLQHQWHUSULVHFRQWDJLRXVGHIDXOWULVNFDQDOVREHGHWHUPLQHGDV

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&RQFOXGLQJUHPDUNV
7KHSURFHVVHPSOR\HGWRHYDOXDWHWKHGHIDXOWULVNIRUVXSSO\FKDLQHQWHUSULVHVLVTXLWHFRPSOH[EHFDXVHRI
WKHUHODWHGWUDQVDFWLRQVDPRQJVXSSO\FKDLQHQWHUSULVHV7RHYDOXDWHWKHGHIDXOWULVNLWLVQHFHVVDU\WRFRQVLGHU
WKH GHIDXOW FKDUDFWHULVWLFV RI HDFK VXSSO\ FKDLQ HQWHUSULVH0RUHRYHUZHPXVW FRQVLGHU KRZ WKH FRQWDJLRXV
GHIDXOWULVNLVDIIHFWHGE\WKHGHIDXOWEHKDYLRURIRWKHUHQWHUSULVHVLQWKHVXSSO\FKDLQ7KXVLQWKLVVWXG\ZH
KDYH FRQVWUXFWHG D VXSSO\ FKDLQ HQWHUSULVH GHIDXOW ULVNPHDVXUHPHQW PRGHO IURP WKH SHUVSHFWLYH RIPDWUL[
DQDO\VLVZKHUHZHKDYHGLYLGHGWKHGHIDXOWULVNRIVXSSO\FKDLQHQWHUSULVHVLQWRVSRQWDQHRXVGHIDXOWULVNDQG
FRQWDJLRXVGHIDXOWULVNE\FRQVLGHULQJWKHSRVVLEOHWULJJHUVRIGHIDXOWULVN7RHYDOXDWHWKHVSRQWDQHRXVGHIDXOW
ULVN EDVHG RQ DQ HYDOXDWLRQ LQGLFDWRU V\VWHP ZH KDYH GHYHORSHG D PHWKRG IRU HYDOXDWLQJ VXSSO\ FKDLQ
HQWHUSULVHV DFFRUGLQJ WR )X]]\ 3UHIHUHQFH5HODWLRQV E\ FRPELQLQJ WKH LQIRUPDWLYH IHDWXUHV RI VXSSO\ FKDLQ
HQWHUSULVH HYDOXDWLRQ LQGLFDWRUV DQG WKH VXSHULRU EHQHILWV RI )X]]\ 3UHIHUHQFH 5HODWLRQV IRU GHVFULELQJ
LQIRUPDWLRQ7RHYDOXDWHWKHFRQWDJLRXVGHIDXOWULVNZHKDYHFRQVWUXFWHGD510E\GHVFULELQJWKHFRQWDJLRXV
SDWKRIGHIDXOWULVNDQGHYDOXDWHGWKHFRQWDJLRQHIIHFWVRIGHIDXOWULVNFRPELQHGZLWKPDWUL[DQDO\VLV
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